






















































































































































































































6．Effect of 4-META/MMA-TBB Resin containing CaCl2 on dentin mineralization
○Nahid Al Nomann, Shuichi Ito, Takashi Saito.
Division of Clinical Cariology and Endodontology, Department of Oral Rehabilitation, School of Dentistry,
Health Sciences University of Hokkaido.
【Purpose】Recently, restorative materials with multifunc-
tional properties have been incorporated into clinical adhe-
sives. The antibacterial monomer MDPB (12-methacryloylox
ydodecylpyridinium bromide) is good example for such a
material. However, the long-term durability of resin-dentin
bonds continues to require improvement to avoid occurrence
of secondary caries. Incomplete resin impregnation into the
collagen network leaves an exposed zone of demineralized
dentin at the base of the hybrid layer. It has been known
that the exposed collagen fibrils in this region are suscepti-
ble to degradation over time, leading to a reduction in bond
strength. The purpose of this study was to determine
whether ions released from 4-META/MMA-TBB resin con-
taining CaCl2 can accelerate apatite induction by a model
demineralized dentin and increase durability of resin-dentin
interface.
【Materials and Methods】Phosvitin (PV) immobilized
on agarose beads with divinyl sulfone was used as a model
demineralized dentin. The PV-beads in mineralizing solution
were incubated at 37ºC, specimens were taken at several
time points during the incubation. Then the PV-beads were
analyzed for bound calcium by atomic absorption spectrome-
try. Additionally the specimens were observed using scan-
ning electron microscope (SEM). Flat dentin surfaces in ex-
tracted non-carious human third molars were created and
sample was prepared (Isomet, Buehler, Lake Bluf, IL, USA).
The sample was divided into 4 groups ; 4-META/MMA-
TBB as a control group, 4-META/MMA-TBB with 5% ,
10% and 30% CaCl2 as experimental groups. Micro tensile
bond strengths were measured with EZ Test (Shimadzu) and
analyzed statistically after 24 hours, 3 and 6 months.
【Results and Discussion】Mineral induction time was
decreased with increasing concentration of CaCl2 . The 4-
META/MMA-TBB with 30% CaCl2 reduced induction time
compared to other groups. Micro tensile bond strength of 4-
META / MMA-TBB with 5% / 10% CaCl2 stored for 6
months in distilled water showed no significant difference
compared with control group. In case of 4-META/MMA-
TBB resin with 30% CaCl2 bond strength were decreased
compare to control group. Ca2+ binds to phosphoprotein can
mineralize the dentin so, in mineralizing experiment in case
of 4-META/MMA-TBB resin with 30% CaCl2 amount of
Ca2+ was higher and mineral induction time was shorter than
5% and 10% CaCl2 group. In micro tensile bond strength
analysis in case of 30% CaCl2 group the bond strength were
significantly decreased than the others groups, but in case of
5% and 10% CaCl2 group there is no significant difference
than the control group. Further analysis of long term dura-
bility is important for identify the adequate percentage for
dentin mineralization by maintaining the bond strength of
the materials. These results suggest that 4-META / MMA-
TBB resin containing CaCl2 have a self-repairing potential
with regard to interfacial leakage. In future, further analyses
of long-term durability and self-repairing property are neces-
sary to develop new adhesive materials.
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15．Effect of type I collagen on MDPC-23 :
an in vitro comparative study of collagen derived from porcine skin and tilapia fish scale
○Jia Tang, Takashi Saito
Division of Clinical Cariology and Endodontology, Department of Oral Rehabilitation, School of Dentistry,
Health Sciences University of Hokkaido
【Purpose】The purpose of the current study was to com-
pare the effect of tilapia scale collagen and porcine skin col-
lagen on MDPC-23 cell in vitro .
【Materials and Methods】MDPC-23, a rat odontoblast-
like cell line, was used. Type I collagen from tilapia scale (T
-COL) (Taki chemical, Japan) and from porcine skin (P-
COL) (Nitta gelatin, Japan) were used. Cells were inoculated
on those collagen coated 35mm tissue culture polystyrene
dish. Non-treated plates were taken to be control. Morphol-
ogy of cell was observed under phase contrast microscopy
(19 hours, 44 hours, 3d). Cell number was counted manually
by hemocytometer (2d, 3d, 4d ) . Cell differentiation was
evaluated in terms of alkaline phosphatase activity (6d, 8d,
10d) and real time RT-PCR (7d, 10d). Cell mineralization
was observed by alizarin red staining (10d) and quantified
by Cetylpyridinium Chloride (CPC) extraction. Tukey multi-
ple comparison test was used for statistical analysis.
【Results and Discussion】T-COL promoted the cell
proliferation on 2d and 3d (p<0.05), while P-COL only pro-
moted the cell proliferation on 2d (p<0.05). ALPase activity
was up-regulated on T-COL and P-COL for the three time
points ( p < 0.05 ) . ALP and BSP mRNA expression was
slightly enhanced by T-COL and P-COL at 7d without sta-
tistical significance. T-COL and P-COL accelerated the min-
eralization by two-fold to that of control (p<0.05). No sig-
nificant differences were detected between the two types of
collagen in each experiment. Matsumoto (Matsumoto R et
al., 2011) reported a five-fold higher ALPase activity of T-
COL in comparison to P-COL on human mesenchymal stem
cells. The potential reason for inconsistent result obtained in
this work to theirs might due to different type of cells used.
【Conclusion】This study demonstrated T-COL and P-
COL both enhanced initial cell proliferation, promoted cell
differentiation and mineralization, no significant difference
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17．関節荷重が成長期ラット顎関節に及ぼす影響に関する組織学的観察
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